Paskalev, M., A. Antonov, R. Garnoeva & R. Simeonov, 2018. A rare late post-castration complication in a bitch -a case report. Bulg. J. Vet. Med., 21, No 3,[371][372][373][374][375][376][377] A clinical case of a post-castration complication in a bitch is reported. In the paralumbar region, a fistula-forming granuloma located caudally to the left kidney was observed. Granuloma was formed around a piece of multifilament non-absorbable thread used for ligature during an ovariohysterectomy performed two years ago. The operative removal of the granuloma was accompanied by left nephrectomy. The post operative period was smooth and 4 months later, the dog was clinically healthy.
Spaying surgery in female dogs is an abdominal operation which could entail various complications. Intraoperative and early post-operative complications are bleeding of different origin (Pearson, 1973) , trauma of organs, torn stitches and organ prolapse (Blacklock et al., 2016) , peritonitis (Dorn, 1977) . Later complications comprise stump or uterine pyometra (when only ovaries have been removed), formation of granulomas or abscesses around nonabsorbable ligatures, hydronephrosis after accidental ligation of ureters (Mesquita et al., 2015) , pyelonephritis, formation of rectovaginal, cytovaginal, vaginoperitoneal and abdominal fistulas (Gadelha et al., 2004; Holt et al. 2006; Johnson-Neitman et al., 2006) , ovarian remnant syndrome (Wallace, 1991; Ball et al., 2010) etc. All these complications are most commonly caused by poor asepsis and antisepsis, improper operative technique and period for castration, improper suture material and inadequate post-operative care.
Foreign bodies, occurring through various pathways in the body, provoke tissue response that could result in their migration, resorption, encapsulation, purulation and fistulation (Koychev & Hubenov, 1994) .
The aim of the present case report was to present a rare case of late post-castration complication in a bitch that should be considered in the differential diagnosis of fistulas in the paralumbar region.
Case presentation. A 5-year-old female Epagneul Breton, weighing 14 kg was referred for examination and treatment to the Small Animal Clinic, Faculty of Veterinary Medicine at the Trakia University -Stara Zagora, Bulgaria with a 6-month history of a hazelnut-size swelling in the left paralumbar region, which later opened spontaneously to let out about 20 mL rose-coloured discharge. Afterwards, a fistula has formed, that occasionally opened and closed on its own without influencing the general condition of the dog. The dog was nulliparous and has been spayed two years ago after a normal estrus. The ovariohysterectomy was done through median laparotomy. The postoperative period was smooth, without complications. Before being brought to the clinic, the fistula of the dog has been surgically processed several times, but without result.
The initial examination established a fistula in the left paralumbar region, about 1 cm of size, with scarce amount of exudate ( Fig. 1 ). The skin in the area was of reduced elasticity and a scar from a previous surgery was well visible. After pass-ing a probe, the fistula tract length was about 7 cm, directed cranially from the opening. Abdominal and vertebral radiographs were made with a stationary X-ray apparatus (TUR 800-1, Germany; 60 kV, 8 mAs; without Bucky-Potter grid). There were no pathological changes on lumbar and thoracic vertebrae. At the level of kidneys, below the lumbar vertebrae, a radiodense shadow with irregular shape was observed (Fig. 2) . Complete blood counts and blood biochemistry did not deviate from normal ranges except for slightly elevated alkaline phosphatase activity (Table 1) . After general anaesthesia, operative revision of the fistula and its tract was performed again, but no foreign body was found out. The tract passed through the entire abdominal wall, among the muscles and attained the peritoneum. The operative wound was sutured partially and subcutaneous treatment with amoxicillin (Synulox ® , Zoetis Belgium SA, Belgium) was initiated -1 mL/10 kg for 7 days along with local processing of the fistula with povidone iodine (Braunol, B. Braun Melsungen AG, Germany). Abdominal ultrasound was performed (Min- Fig. 1 . Appearance of the dog at its referral to the clinic. dray DC-6 Vet, China, convex transducer, 6.5 MHz), and a hypoechoic homogenous formation caudal to the left kidney, 21/16 mm of size, was identified ( Fig. 3) .
Two weeks later, median laparotomy was performed. The thorough examination revealed a solid formation, 3 cm of size, adhered to the caudal part of the left kidney and the abdominal wall. The removal of the formation only was impossible, so nephrectomy was done (Fig. 4) . The fistula tract communicated with the internal abdominal wall surface. In the centre of the formation, a piece of multifilament nonabsorbable thread was found out (Fig. 5 ).
Specimens for histopathological study were fixed in 10% neutral formalin and processed routinely (Dzhurov et al., 1989; Dyakov et al., 1989) . The 4 μm cross sections were stained with haematoxylin-eosin (H/E). Granulomatous inflammation with predominance of epitheloid cells and numerous lymphocytes among them were found out (Fig. 6) . In some areas, eosinophils were also observed. The post-operative period was smooth. The operative wound and the fistula healed within 2 weeks. Blood analysis demonstrated mild anaemia and leukocytosis with a trend to normalisation during the first and second weeks post surgery. By the end of the 4 th post operative month, all blood parameters were within the normal ranges (Table 1) .
The causes for appearance of fistulas in dogs are different and comprise soft tissue traumas, foreign bodies (including suture material), infections, congenital abnormalities etc. (Daigle et al., 2001) . At the base of paralumbar fistulas, osteomyelitis or discospondylitis of lumbar vertebrae could be observed (Krastev et al., 2008) . In our patient, the repeated surgical management did not detect a foreign body, but on the radiograph, a dense irregular shadow around the left kidney was 21 mm 16 mm identified. The diagnostic ultrasound confirmed the presence of a formation caudal to the left kidney and connected with it, histopathologically classified as granuloma.
The formation of granulomas in this region has been described as post-castration complication of occurrence of nylon or other nonabsorbable ligatures (Johnson-Neitman et al., 2006; Mesquita et al., 2015) , as well as consequently to compromised surgical asepsis (Kelly et al., 2016) . In our case, no information was available on the nature of material used to ligate the ovarian blood vessels, but there were remnants of a multifilament thread, possibly nonabsorbable. Its discovery 2 years after the spay confirmed this hypothesis.
The opinions about whether nonabsorbable suture material could induce inflammation with granuloma are contradictory (Adin, 2011) . The occurrence of this complication is more probable if poor asepsis is combined with nonabsorbable suture material. The disease history of the patient provided no data for any early postoperative complications due to poor asepsis. The fistula on the basis of granuloma appearing 2 years after the castration without any other local or systemic clinical signs confirmed that the nonabsorbable ligature was the cause. Encapsulation and fistulation events in this case induced fibrin deposition around the foreign body as an initial response, and at a later stage, an influx of neutrophils, lymphocytes, polyblasts and giant cells happened, thus forming a capsule isolating the foreign body (Koychev & Hubenov, 1994) . Most probably, the reaction of the peritoneum was rather stronger and the fistula tract through the abdominal wall has opened on the outer surface, and not in the abdominal cavity.
In the literature, cases of vesicovaginal and vaginoperitoneal fistulas after poor ovariohysterectomy technique or improper suture material are described (Gadelha et al., 2004; Holt et al., 2006) . The second category of fistulas are most commonly asymptomatic and are incidental findings during vagino-or urethrographies on other occasions. In our patient, no other postcastration complication were established. Inadequate operative technique, improper placement of ligatures during ovariohysterectomy and formation of granulomas could result in compression or ligation of ureters and consequently, in hydronephrosis (Mesquita et al., 2015) . In our case, although the granuloma was located caudally to the left kidney and close to the ureter, no signs of hydronephrosis were observed.
The indications for partial or total nephrectomy are traumas with rupture of the kidneys (Papazoglou et al., 2011 ), nephro-or urolithiasis (Gookin et al., 1996 , neoplasms of kidneys or paranephral tissues (Bryan et al., 2006) , chronic pyelonephritis, severe hydronephrosis or renal cysts (Papazoglou et al., 2011; Paskalev et al., 2012) , hypoplasia of ureters, ectopic ureter (Lanz et al., 2000; McLoughlin, 2005) . We have performed the total nephrectomy because intraoperatively, the formation was very tightly adhered to the kidney and it was not possible to tell whether it was a neoplasm or not. Partial nephrectomy posed additional risks, and blood parameters indicated a proper kidney function. The macroscopic appearance of the contralateral kidney was good.
Provided that the contralateral kidney is healthy, the total nephrectomy does not alter significantly body physiology and the function of the remaining organ which is preserved, except for a mild compensatory hypertrophy (Latif et al., 2007; Urie et al., 2007; Paskalev et al., 2012) .
The analysis of blood until the 4 th post-operative month did not show any marked deviation from reference values of blood urea and creatinine. The clinical status of the dog was also very good.
In conclusion, the differential diagnosis during examination of castrated bitches with paralumbar fistulas should consider also granuloma consequently to nonabsorbable ligature, regardless of the time of castration. In such cases, total nephrectomy is indicated when the affected kidney could not be saved.
